Purification and characterization of aldehyde dehydrogenase from human brain.
Aldehyde dehydrogenase (EC 1.2.1.3) has been purified from human brain; this constitutes the first purification to homogeneity from the brain of any mammalian species. Of the three isozymes purified two are mitochondrial in origin (Peak I and Peak II) and one is cytoplasmic (Peak III). By comparison of properties, the cytoplasmic Peak III enzyme could be identified as the same as the liver cytoplasmic E1 isozyme (N.J. Greenfield and R. Pietruszko (1977) Biochim. Biophys. Acta 483, 35-45). The Peak I and Peak II enzymes resemble the liver mitochondrial E2 isozyme, but both have properties that differ from those of the liver enzyme. The Peak I enzyme is extremely sensitive to disulfiram while the Peak II enzyme is totally insensitive; liver mitochondrial E2 isozyme is partially sensitive to disulfiram. The specific activity is 0.3 mumol/mg/min for the Peak I and 3.0 mumol/mg/min for the Peak II enzyme; the specific activity of the liver mitochondrial E2 isozyme is 1.6 mumol/min/mg under the same conditions. The Peak I enzyme is also inhibited by acetaldehyde at low concentrations, while the Peak II enzyme and the liver mitochondrial E2 isozyme are not inhibited under the same conditions. The precise relationship of brain Peak I and II enzymes to the liver E2 isozyme is not clear but it cannot be excluded at the present time that the two brain mitochondrial enzymes are brain specific.